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APPENDIX A
Customer Utilization

Table A-1 defines the various card images used in this program. The
formats listed behind the card numbers are both necessary and sufficient,
but in many cases the actual formats in the program contain more informa-
"tion. The limit on NXUj and NXii, defined in card 3, is the sum of all the
NXU's and NXL's, not to exceed 310. The points in cards 5-8 must be input
from leading edge to trailing edge for each surface of each component.
Furthermore, the order of components must be from leading edge to trailing
edge for the total airfoil, Experience with the various boundary layer
routines in this program has shown that it is desirable to limit the free .
stream Mach number by 0sMg£0.25., This limit is not known exactly and can
be raised by appropriate modifications to the boundary layer models. The
scale factor defined in card 15 multiplies all the input from cards 4-8 and
card 17 to convert the input units to feet. The reference chord,defined in
the same card,is assumed to be in feet and is used to nondimensionalize the
output data as appropriate. Figure A-1 provides sample input data sheets,
for the computations.

Typical examples of sample ocutput follow Table A-1, The first two pages
consist of a listing of the case input in order to identify case output at
some future date. This is followed by the non-dimensional geometry. The
first copy is the nondimensionalized input and the second is the actual
geometry used in computation. This is followed by the slot geometry as
defined in PFigure VII-2.

The pressure distribution of iteration "O" is the potential flow solu-
tion. The turbulent boundary layer summaries for iterations O, 1, and 2
are only the equivalent airfoil boundary lgyers while all subsequent com-
putations include a more sensitive calculation for separation prediction.
Note that the stagnation pressure is computed based on Me , To and RN/ft.

The "loads summary sheet" presents several interesting features. The
component deflections as listed are the actual angles between the free-
stream and the true component chord line where angle of attack is positive.
The normal and axial force coefficients are normal and tangential to the
individual component chords. The component moment coefficients are about
the noses of the individual components.

All the force and moment coefficients are based on the reference chord.



TABLE A-1. INPUT FORMATS

Card 1 Format (8a10) .
Title card - may contain any character in columms 1-80

Card 2 Format (3I5,35X,3A10)
‘NC ~ Number of components (1< NC£4)
NSP - Number of calculation points (20NC% NSP£ 165)

IPLOT - Plot option (should be blank)
= 0 or blank, no plots
= 1 plots
WORDS = Identifier printed on first plot frame
Card 3 Format (3I5)

NPP - Number of pivot points connected to this component (0% NPPi % NC-1)
NXU; - Number of upper surface points to be input for this component
NXLj - Number of lower surface points to be input for this component

Card 4 Format (6F10.0)
(Xp, Zp)i - Coordinates of the pivot points referenced to this
component in its input coordinate system. If NPPy = O
skip this card.

Card 5 Format (8F10.0)
XUi - Abscissa of the upper surface input points. NXU values.

Card 6 Pormat (8F10.0).
ZUi - Ordinate of the upper surface input points, NXU values.

Card 7 Format (8F10.0)
XI; - Abscissa of the lower surface input points. NI values.

Card 8 Format (8F10.0)
ZL4 - Ordinate of the lower surface input points. NXL wvalues.

*Note: Input cards 3-8 NC times. Component trailing edge must close.

Card 9 Format (I5)
IM - Index of the main component

Card 10 ~ Format (415, F10.0)

IC -~ Index of this component

IPP -~ Index of the pivot point to be used in placing this component

ICR - Index of the reference component

IPPR - Index of the pivot point on the reference component to be used
in placing this component

DELTA -~ Deflection between this coordinate system and the reference
coordinate system in degrees

*Note: This card must be repeated (NC-1) times. If NC = 1 card 10
is skipped.

A-2



TABLE A-1 (CONTINUED)

Card 11 Format (I5)
NA - Number of angles-of-attack to be input. (1€NA%S)

Card 12 Format (5F10.0)
ALPHA - Angle-of-attack, NA values.

Card 13 Format (I5)
NM - Number of free-stream Mach numbers. (1$NME5)

Card 14 Format (5F10.0)
FSMCH; - Free-~stream Mach number, NM values.

Card 15 Format (2F10.0)
CREF - Reference chord in feet. (This number is used to nondimension-
alize all of the output)
SF - Scale factor (This factor multiplies all of the geometry input to
convert it to feet)

Card 16 ~ Format (4F10.0)
T0 - Stagnation temperature - °R
BN - Reynolds number - millions/ft.
PR - Prandtl number
KF - Heat transfer factor (Use 1.)
Card 17 Format (I10, 2F10.0)
LTRAN - Fixed transition option,

0 implies free transition

1 implies fixed transition

(XTRAN, ZTRAN) - location of fixed transition (Use (0.0) if free
transition)

n

*Note: Card 17 is repeated 2 NC times. PFirst is upper surface, first
component; lower surface, first component; upper surface, second
component; etec. If NC = 1 card 18 is skipped.

Card 18 Format (3I5)

ISLOTy -~ Slot option .
0 implies no slot between components (i) and (i+1)
1 implies a slot between components (i) and (i+1)

Card 19 , Format (A10)
THEDENDbbb - The last data card of last case to be processed. Number
of cases which can be run will depend on computer time allowed.

A-3
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APPENDIX B

Appendix B is a computer progrem listing of the program as set up on the
Langley Research Center's CDC 6600 computer. The portions of the program
related to the core overlay structure will vary with other computer systems.
The column of numbers on the far right are sequential numbering of the card

images where the last five digits are for program updating.

A computer deck of this program (ask for program number LAR-10939) can
be obtained by domestic users for a service charge from the following address:

Computer Software Management and Information Center (COSMIC)
Computer Center
The University of Georgia
Athens, Georgia 30601
PHONE: L40k-542-3265
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